Chemical Co ., New York), and the mixture was centrifuged to remove nuclei . The serine esterase inhibitor diisofluorophosphate was added to retard enzymatic degradation of cell membrane molecules, and the lysates were dialyzed against phosphate-buffered saline (PBS) for 4 h . Anti-Ig or control precipitates were then made from the dialysates by adding 25 /1 of rabbit antimouse icchain antiserum (a gift of Dr . Rose Mage) or normal rabbit IgG, followed by equivalence amounts of sheep antirabbit Ig . Precipitates were washed in PBS, dissolved in 2% sodium dodecyl sulfate (SDS) solution, reduced with 2-mercaptoethanol, and electrophoresed on SDS 11% acrylamide gels for 12 h at 1 .5 mA/gel (10) . After electrophoresis was terminated, gels were sliced into 1-or 2-mm sections, the radioactivity in each section quantitated with a Searle gamma counter (G . D. Searle & Co., Chicago, 111 .), and the counts per minute per section plotted against distance of the section from the gel origin . Peaks on these plots indicate the positions of Ig H and light (L) chains . The position of W-chain in these gels was determined by electrophoresing reduced serum IgM on parallel gels, staining for protein with Coomassie Blue, and destaining with 7% acetic acid . All procedures after 1251-surface labeling and before the dissolving of immune precipitates were carried out at 0-4°C .
Results and Discussion
The results obtained by the electrophoresis of control and anti-rc-precipitates of extracts from '251-surface-labeled spleen cells of 9 wk old F, male and female (CBA/N x DBA/2) littermates are illustrated in Fig . 1 . SDS-polyacrylamide gel electrophoresis (PAGE) of specific precipitates of extracts derived from phenotypically normal F, female mice (heterozygous for the CBA/N X chromosome), reveals two peaks in the H-chain region, one with the mobility of w-chain and one that has the mobility of the 8-analog . These two H-chain peaks are similar in magnitude, as was the experience of Melcher et al . in studies of adult BALB/c mice (6) . On the other hand, SDS-PAGE of specific precipitates prepared from extracts derived from phenotypically abnormal F, male cells revealed that the peak identified as the 8-analog was substantially smaller than the W-chain peak . It should be noted that the absolute number of counts per minute in either peak is less important than the ratio of the peaks, as the efficiency of labeling and the amount of radioactivity applied to the gels varies from experiment to experiment .
This decreased ratio of 5-analog to EL-chain peak was observed in three experiments comparing (CBA/N x DBA/2)F, male and female littermate spleen cells, in one experiment comparing spleen cells from CBA/N and BALB/c females of the same age, and in one experiment comparing spleen cells from a (CBA/N x DBA/2N)F, male (which has a CBA/N X chromosome) with spleen cells of an age-matched (DBA/2N x CBA/N)Fl male (which has a DBA/2 X chromosome) ( Table 1 ) . The latter two comparisons are particularly important as they rule out male-female differences as the explanation for the altered 8-analog :u-ratio. Furthermore, the reciprocal F, experiment provides a definitive association of the abnormal ratio of 6-analog :t, with the CBA/N X chromosome . The mean ratio of 8-analog to 1A of extracts of normal spleen cells in these five experiments was 1 .01±0 .09, while the ratio for extracts of spleen cells homozygous or hemizygous for the CBA/N X chromosome was 0.37±0.09. The P value for a t test comparison of these means was <0 .001 .
An abnormally low 8-analog to p,-ratio was also observed in studies of extracts of lymph node cells and of Peyer's patch cells from male (CBA/N x DBA/2N)F, donors . The 8-analog :A-ratio of extracts of lymph node and Peyer's patch cells (11) that the development of surface 6-analog occurs normally in germ-free mice suggest that antigen stimulation is not critical to the appearance of membrane 8-analog and thus render this possibility less attractive . A final possibility is that the critical defect of the CBA/N mouse is the failure to develop a population of B lymphocytes responsive to T-independent antigens, although the development of B lymphocytes responsive to T-dependent antigens proceeds relatively normally. To explain the abnormal S-analog :g-ratio observed in CBA/N lymphoid populations one would postulate that the "T-independent" B cells would have a very high S-analog:tz-ratio, or perhaps express only 8-analog. Our studies provide a lymphocyte membrane correlate of the immune defect of CBA/N mice . Although we cannot, as yet, determine the relationships of the altered S-analog :,u-ratio to defective function of CBA/N B lymphocytes, this system should provide an important tool in the understanding of B lymphocyte ontogeny, differentiation, and activation and the functional role of membranebound IgD . Summary C13A/N mice have an X-linked genetic defect in B-lymphocyte function manifested by inability to make antibody responses to T-independent antigens. Plasma membrane immunoglobulin (1g) on spleen, lymph node, and Peyer's patch cells was analyzed by lactoperoxidase-catalyzed iodination, NP-40 extraction, specific immunoprecipitation, and sodium dodecyl sulfate-polyacrylamide gel electrophoresis . These studies indicated that the X-linked immune defect was associated, in all three cell types, with a decrease in the ratio of cell membrane IgD analog to cell membrane IgM . This suggests either that IgD analog may be important in initiation of T-independent antibody responses or that CBA/N mice lack a subpopulation of B cells specialized to respond to Tindependent antigens, and that these cells are relatively rich in plasma membrane IgD analog.
